Cell-free expression, purification and characterization of Drosophila melanogaster odorant receptor OR42a and its co-receptor.
Olfactory receptors (OR), a group of classic membrane proteins, plays a vital role in insect reproduction and acclimatization. Deciphering the molecular mechanism of insect olfaction could enhance pest control and environmental protection. Studies on ORs have faced a major bottleneck due to the notoriously strong hydrophobicity of ORs, which results in difficult expression in heterologous cell systems. Here, we demonstrated that insect ORs could be functionally produced using the E. coli cell-free protein synthesis system (CFPS), in which the highest yield of total ORs is 350 μg per 1 ml reaction. We tested the effects of detergent types and concentrations on soluble expression of ORs. The ORs showed a classic α-helical infrared spectrum. Quartz crystal microbalance (QCM) was used to demonstrate that ORs fold correctly and respond to their ligands. This is the first report that insect OR42a could be functionally produced in vitro. This approach may facilitate the development of biomimetic olfactory biosensors and may also be utilized for drug positioning and development, environmental protection and agriculture.